Despite growing clinical use of genomic information, patient perceptions of genomic-based care are poorly understood. We prospectively studied patient-physician pairs who participated in an institutional pharmacogenomic implementation program. Trust/privacy/empathy/medical decision-making (MDM)/personalized care dimensions were assessed through patient surveys after clinic visits at which physicians had access to preemptive pharmacogenomic results (Likert scale, 1 5 minimum/5 5 maximum; mean [SD]). From 2012-2015, 1,261 surveys were issued to 507 patients, with 792 (62.8%) returned. Privacy, empathy, MDM, and personalized care scores were significantly higher after visits when physicians considered pharmacogenomic results. Importantly, personalized care scores were significantly higher after physicians used pharmacogenomic information to guide medication changes (4.0 [1.4] vs. 3.0 [1.6]; P < 0.001) compared with prescribing visits without genomic guidance. Multivariable modeling controlling for clinical factors confirmed personalized care scores were more favorable after visits with genomic-influenced prescribing (odds ratio [OR] 5 3.26; 95% confidence interval [CI] 5 (1.31-8.14); P < 0.05). Physicians seem to individualize care when utilizing pharmacogenomic results and this decision-making augmentation is perceived positively by patients.
Despite growing clinical use of genomic information, patient perceptions of genomic-based care are poorly understood. We prospectively studied patient-physician pairs who participated in an institutional pharmacogenomic implementation program. Trust/privacy/empathy/medical decision-making (MDM)/personalized care dimensions were assessed through patient surveys after clinic visits at which physicians had access to preemptive pharmacogenomic results (Likert scale, 1 5 minimum/5 5 maximum; mean [SD] ). From 2012-2015, 1,261 surveys were issued to 507 patients, with 792 (62.8%) returned. Privacy, empathy, MDM, and personalized care scores were significantly higher after visits when physicians considered pharmacogenomic results. Importantly, personalized care scores were significantly higher after physicians used pharmacogenomic information to guide medication changes (4.0 [1.4] vs. 3.0 [1.6]; P < 0.001) compared with prescribing visits without genomic guidance. Multivariable modeling controlling for clinical factors confirmed personalized care scores were more favorable after visits with genomic-influenced prescribing (odds ratio [OR] 5 3.26; 95% confidence interval [CI] 5 (1.31-8.14); P < 0.05). Physicians seem to individualize care when utilizing pharmacogenomic results and this decision-making augmentation is perceived positively by patients.
Study Highlights
WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC? þ Patient receptiveness is one of several barriers to the integration of pharmacogenomics in clinical practice. There have been no formal, prospective examinations of patients' attitudes/ perspectives regarding genomic-based care within an implementation setting wherein physicians had preemptive pharmacogenomic results available.
WHAT QUESTION DID THIS STUDY ADDRESS?
þ We hypothesized that physicians' consideration of patient pharmacogenomic information during prescribing would improve patient perceptions of care.
WHAT THIS STUDY ADDS TO OUR KNOWLEDGE
þ This prospective study demonstrates that making patientspecific pharmacogenomic information available to providers is strongly associated with improved perceptions of care from the patient's perspective. Providers deliver additional aspects of care individualization when accessing genomic results and this augmentation in decision-making is perceptible to patients. HOW THIS MIGHT CHANGE CLINICAL PHARMA-COLOGY OR TRANSLATIONAL SCIENCE þ Integration of point-of-care pharmacogenomic information provides an opportunity to address patient concerns about trust, privacy, and medical decision-making. Understanding effects of pharmacogenomics on patient attitudes is integral for the design of future gene-based medicine implementations.
Pharmacogenomics is positioned to play a significant role in the advancement of personalized medicine due to its ability to inform medication choices based on a patient's individual genetic profile. The clinical application of pharmacogenomics has begun, and has the potential to change many aspects of medicine, including the doctor-patient relationship and patient perceptions of care. 1, 2 Both the rate of adoption of pharmacogenomics for clinical use and the extent of any impact on the doctor-patient relationship will depend in part on patient attitudes toward the practice.
Investigations of patient receptiveness to pharmacogenomic testing have revealed varying levels of interest. Previous research has shown that, although patients are generally receptive to pharmacogenomic testing, they often indicate privacy, cost, the risk of learning unwanted ancillary information, or the risk for insurance or employment discrimination as concerns or reasons for not consenting. [3] [4] [5] [6] As reported by Mikat-Stevens et al., 7 primary care providers cite these same patient concerns as the primary ethical, legal, and social barriers to the integration of genetic testing into clinical practice. [8] [9] [10] [11] [12] [13] By interrogating only genes that are putatively important in drug prescribing, the ethical, legal, and social implications of pharmacogenomics are considered to be potentially less critical compared with other genetic tests. 1 Therefore, many groups have proposed pharmacogenomics as a sensible starting point for introducing genetic testing to patients. 1, 14, 15 However, there has been little investigation as to whether patient concerns are at all assuaged once pharmacogenomic information has been integrated into practice.
A prior survey-based study of 387 patients found that patients presented with a hypothetical pharmacogenomic-guided prescribing vignette reported lower medication adherence intention than those participants who were presented with a standard (nonpharmacogenomic-guided) prescribing vignette. Other aspects of the doctor-patient relationship, such as trust and perceived respect, were not significantly different between the two prescribing scenarios. 16 To date, no study has investigated these topics specifically in patients who have experienced care under a preemptive pharmacogenomics clinical model.
The objective of our study was to test whether incorporating pharmacogenomics into clinical decision-making can improve patient perceptions of care. We utilized the infrastructure of a large preemptive pharmacogenomics implementation project at the University of Chicago, the 1,200 Patients Project. 17 We hypothesized that the availability of patient-specific pharmacogenomic test results during care would improve patient perceptions of care, indicated by favorable patient ratings of interactions with their provider.
RESULTS
Genotyped and nongenotyped patients represented those under the care of one or more of 17 participating providers across a diverse set of primary care and medicine subspecialty clinics (all 17 providers who were invited to participate agreed, and all providers recruited patients to this study). Of all case (genotyped) patients enrolled in the 1,200 Patients Project, 507 made at least one clinic visit during the study period and met survey eligibility requirements (see Supplementary Table S1 online for criteria for survey administration). One thousand two hundred sixty-one surveys (1,261) were provided to the 507 case patients, and 792 (62.8%) were returned and eligible for analysis by 409 patients. Separately, of the 218 surveys provided to 159 control patients, 111 (50.9%) were returned and analyzable by 80 patients. The demographics of case and control patients that submitted analyzable surveys are shown in Table 1 . Respondents were 52% women, averaged 63.7 years in age, and were predominantly white (62%). Education level, self-reported health, satisfaction with provider, and physician-estimated time available were significantly different between the groups. Demographic characteristics were similar between case patients who returned at least one survey vs. those who never returned a survey, with the exception that those who did not return at least one survey were younger (mean age 64.1 vs. 58.8; P 5 0.002) and had a higher predominance of African American patients (41.8% vs. 25.3%; Supplementary Table S2 online). Demographic characteristics were also similar between the control patients who did and did not return surveys, with the exception that the estimated provider minutes available were higher for patients who did not return surveys (26.4 vs. 23.2; P 5 0.007; Supplementary Table S2 online). The overall survey response rate of case patients was statistically higher than for the control patients (62.8% vs. 50.9%; P < 0.001).
The median number of surveys submitted by case patients was 2 (range, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and by control patients was 1 (range, 1-4). Overall, patients scored physicians favorably. The lowest scoring dimension was personalized care, which also had the most variation among patients, with a mean score and SD across all patient surveys of 3.0 (SD, 1.5). Empathy and medical decision-making (MDM) were the highest scoring dimensions and both dimensions showed the least variability among patients' ratings, with mean values of 4.8 for both and SDs of 0.6 and 0.4, respectively.
When analyzing the validity of the customized instrument for assessing five dimensions of the doctor-patient relationship, it was found that empathy dimension scores positively correlated with self-reported health and satisfaction with the physician (P < 0.01). Trust dimension scores showed positive correlation with age and satisfaction with the physician (P < 0.01). These patterns are similar to those of established empathy and trust measurement tools.
18,19
Provider's use of the genomic prescribing system Providers logged into the Genomic Prescribing System (GPS) during 621 of the 792 clinic visits for which a survey was returned by a case patient (78.4%). Comparing these GPS Log In visits to No Log In visits (bracketed numbers represent SDs), privacy (4.2 [1.3] (Figure 1) . A one-point difference on the Likert scale (e.g., moving from 4.0 to 5.0), is equivalent to moving the average patient response from "agree" to "strongly agree." Changes at a similar scale have previously been associated with significant changes to clinical outcomes. [20] [21] [22] [23] [24] [25] To better understand this improvement in scores across several dimensions, we measured whether these visits were associated with longer clinical encounters, noting that the mean estimated provider minutes available was 5.6 minutes higher for GPS Log In visits than No Log In visits (29.2 [9.1] vs. 23.6 [7.1]; P < 0.001). This suggests that physicians were more likely to use the GPS when more time was available for the encounter.
Of the 792 surveys returned by case patients, 263 (33.2%) were related to clinic visits during which a medication change was made (stopping a drug, changing a dose, or starting a new prescription). Pharmacogenomic information provided by the GPS influenced a medication change at 70 of those 263 clinic visits (26.6%). Comparing dimension scores of pharmacogenomic (PGx)-influenced medication change visits to traditional medication change visits (medication changes made without the use of pharmacogenomics) identified the largest difference in dimension scoring in the entire study: personalized care (4.0 [1.4] vs. 3.0 [1.6]; P < 0.001) was a full point higher on average if the GPS was used to inform a medication change. Average privacy, empathy, and MDM dimension scores were also consistently higher after PGx-influenced medication change visits vs. traditional 
]).

Patients with repeated medication change visits
Eighteen case patients submitted at least one survey from both a PGx-influenced medication change visit and a traditional medication change visit. Compared to clinic visits with a PGxinfluenced medication change, patients more strongly wished that their care were more individualized after traditional medication change visits ( Figure 2 ). This coincided with significantly improved personalized care dimension scores after PGxinfluenced medication change visits compared to traditional medication changes among these patients (3.8 [1.5] vs. 2.8 [1.6]; P 5 0.023). Trust, privacy, empathy, and MDM dimension scores were not significantly different between the two different types of encounters in these patients.
Case vs. control
All five dimensions were rated higher by case patients than by control patients (Figure 3) , coinciding with the underlying cohort composition differences that were observed. Comparison of personalized care scores after PGx-influenced medication changes to scores after traditional medication changes also identified important differences based on provider use of pharmacogenomics to inform prescribing. Even after controlling for other clinical factors, encounters with PGx-influenced medication changes more often had high personalized care scores compared with traditional medication change visits (OR 5 3.26; 95% CI 5 1.31-8.14; P < 0.05; Figure 4) . As a means of determining whether this effect was likely due to the presence of pharmacogenomic information rather than simply being due to the fact that a medication change was occurring, we also compared Figure 3 Doctor-patient relationship dimension scores among case and control patients based on patient survey responses. *P < 0.01. **P < 0.05. The P values were calculated using Mann-Whitney rank-sum analyses. Error bars represent the SEM. Figure 4 Odds ratio (OR) and 95% confidence interval (CI) plots of identified covariates (P < 0.05) as predictors of high personalized care ratings among case patients. After controlling for other covariates, patients were significantly more likely to score personalized care favorably after pharmacogenomic (PGx)-influenced medication changes compared to clinic visits with traditional medication changes. GPS, Genomic Prescribing System; HS, high school.
traditional medication changes to visits when there was no medication change and found no significant differences in personalized care outcomes (OR 5 1.22; 95% CI 5 0.77-1.94). Yet, visits with PGx-influenced medication changes were significantly more likely to have high personalized care scores compared with visits with no medication changes (OR 5 3.98; 95% CI 5 1.66-9.54; P < 0.05). Last, similar to the prior finding, chronologically later encounters were also associated with lower personalized care scores, for both 2014 encounters (OR 5 0.52; 95% CI 5 0.31-0.87; P < 0.05) and 2015 encounters (OR 5 0.14; 95% CI 5 0.07-0.28; P < 0.05).
To account for the repeated measurements of patients with multiple surveys, as well as to understand whether these effects strengthened over time as patients' exposure to pharmacogenomicbased care grew, additional logistic regression models were run using only case and control patients' first surveys, as well as using the first surveys submitted by control patients and last surveys submitted by case patients. Comparing these models to our original results, there were two comparisons (personalized care scores after GPS Log In visits and after PGx-influenced medication changes) that were no longer statistically significant, although the magnitude and directions of the effects were the same. The loss of statistical significance but not the loss of the relationship suggests that the ability to measure a statistical difference of the effect was simply not adequately powered with the first-last or first-first analyses (which excluded a number of surveys).
DISCUSSION
This prospective study demonstrates that making patient-specific pharmacogenomic information available to providers is strongly associated with improved patient perceptions of care. We found that providers deliver additional aspects of care individualization when accessing genomic results during prescribing, and that this augmentation in decision-making is perceptible to, and favorably viewed by, patients. Ours is the first study, to our knowledge, to explore the attitudes and perceptions of patients who are actively receiving care under a preemptive pharmacogenomics model.
The integration of genomic information into clinical practice depends on both patient attitudes regarding genetic testing as well as healthcare providers' understanding of the information. 26, 27 However, even when patients or providers might be positively inclined toward using genomic information to aid in decision-making, aspects of the doctor-patient relationship, such as trust, privacy, and perceived respect, may mediate or moderate the ultimate impact of precision medicine-guided care. Of the five dimensions of the doctor-patient relationship that were measured as part of this study, patient sentiment regarding personalized care stood out as being the most responsive to the use of pharmacogenomics. A primary appeal of pharmacogenomics to the public is the promise of tailored treatments that can enhance efficacy and reduce the likelihood of adverse effects. 4, 6, 28 The improved personalized care dimension scores observed in this investigation indicate a positive response from patients to the ability of pharmacogenomics to deliver personalized medicine. Previous work has demonstrated that small changes to patient perceptions measured with similar survey tools can be associated with significant changes in clinical outcomes. [20] [21] [22] [23] [24] [25] Trust and privacy findings were also intriguing. Trust scores, which measured a patient's belief that the provider had his or her best interest in mind when making clinical decisions, were not affected for the genotyped patients in this study by their providers' use of pharmacogenomics. Because trust scores were generally high to begin with among our genotyped patients, this may reflect the fact that patients already trusted their physician enough to be willing to consent to genotyping, and that the use of genomic information did not significantly amplify that level of trust. Notably, however, physician trust scores were significantly lower among the nongenotyped (control) patients in this study. This may reflect the fact that the treating physicians in this study were asked, in part, to enroll patients first for the genotyping group, and enrollment for the controls commenced later. This may have unintentionally led to patients with higher levels of trust in their physicians being selected by those physicians for genotyping, which itself may illustrate an important aspect of how the doctor-patient relationship affects the actualization of precision medicine. Future randomized studies should examine this relationship in more detail.
In contrast, privacy, which measured a patient's willingness to share personal genetic information, did correlate with the use of pharmacogenomics. Numerous prior studies have demonstrated that, despite patients being generally receptive to the use of genetic information in their care, the public is often concerned with privacy of genetic information. 4, 10, 29, 30 The improved privacy dimension scores in our investigation were observed in patients who consented to the 1,200 Patients Project and agreed to be genotyped-meaning these patients knew this was a genomic study and, therefore, there was likely a higher general acceptance for use of genomic information. However, even among all patients who consented to be genotyped, patients were more amenable to discuss personal genetic information if physicians accessed the GPS. Understanding the direction of this effect will be important-is it that patients who are open to discussing/disclosing genetic information prompt their physicians to log-in and access genomic results? Alternatively, is it that patients who experience care under a genomically guided model then develop increased comfort with sharing genetic information once they see the potentially positive ways it can be used for their care by their provider? Qualitative studies by our group and others are ongoing to unravel these important questions. It is likely that both aspects-and both members of the doctor-patient relationship-will play integral roles in order to maximize the utility of precision medicine information.
We found that the mean estimated provider time available was approximately 5 min longer for GPS Log In visits than No Log In visits. This may explain in part the broad improvement in scores after Log In visits in this study, but the finding most accurately suggests that physicians were perhaps more willing to use the GPS when more time was available for the encounter. Our findings do not necessarily demonstrate that providers actually spent more time in the room with a patient-only that more time was available-as time-in-room was not directly measured. Therefore, our data are consistent with the idea that either increased doctor-patient interaction time, and/or direct use of pharmacogenomics, or both, could have resulted in scores that are more favorable. To additionally consider this question, we also examined visits at which medication changes specifically occurred, and there was no difference in estimated provider minutes available for visits in which pharmacogenomic results were used to influence the medication change (PGx-influenced medication changes) vs. visits at which pharmacogenomics were not used to influence medication changes (traditional medication change visits). Yet, PGx-influenced medication change visits had the highest improvement in patient-reported scores compared with traditional medication change visits for the entire study, strongly suggesting that it was not interaction time, but rather the availability and use of pharmacogenomic results that was perceived positively by patients.
This study had limitations. First, the providers and patients were part of a single, academic tertiary care institution, and thus may not be generalizable. Second, although our primary analysis involved only case patients who differed solely by whether their provider utilized or did not utilize pharmacogenomic resultsand this analysis itself showed significant improvements in patient-reported measures across multiple domains for the "pharmacogenomics-utilized" group-the secondary case-control comparisons, given the nonrandomized design of this study, while also novel and notable, should importantly be measured and confirmed in future randomized studies. We are indeed currently planning a future randomized study that will incorporate these endpoints. Additional attempts to control for demographic differences between case and control patients in the secondary analyses were made by designing a multivariate clinical model, which incorporated numerous clinical factors potentially influencing the measured outcomes. For example, it was observed in our clinical model that later survey responses (in the years 2014 and 2015) were also associated with lower personalized care scores. This may be a reflection of the enthusiasm for personalized medicine among patients who were the earliest enrollees, in contrast with the patients who were enrolled later. Despite these differences, the salient observations from this study and the primary outcomes remained statistically and clinically significant for the prespecified analysis of the case-only (genotyped) group, which avoided the potential biases of the nonrandomized casecontrol comparisons. The survey response rate of case patients was 62.8%, which compares quite favorably with similar large scale studies examining patient-reported outcomes. [31] [32] [33] Furthermore, although we cannot know the perspectives of nonresponders definitively, the clinical and demographic characteristics of survey responders vs. nonresponders were nearly identical. Nevertheless, we cannot exclude the possibility that the 37.2% of case patients who did not return surveys may include patients who were overall more dissatisfied with their care. We do, however, note the consistency across our study's multiple analyzed dimensions showing scores either being superior or noninferior when pharmacogenomics were incorporated. Last, although we observed associations that suggest that pharmacogenomics has a significant positive effect on patient perceptions of personalized care and other dimensions of the doctor-patient relationship, further work will be needed to confirm a causal relationship and to better understand the drivers (i.e., provider vs. patient attitudes, or both) of those interdependencies.
A patient's willingness to consent to genetic testing can be complicated by multiple concerns of both the patient and the provider. Our results demonstrate that thoughtful integration of pharmacogenomic information at the point-of-care provides an opportunity to address patient concerns about trust, privacy, and MDM while enhancing a patient's sense that the doctor is providing individualized care. As the use of pharmacogenomics continues to expand, understanding more completely the effects on patient attitudes will become increasingly important for the design of appropriate implementation guidelines.
MATERIALS AND METHODS 1,200 Patients Project
The 1,200 Patients Project was created to more fully realize the possibilities of personalized medicine by offering broad, preemptive pharmacogenomic testing. 34, 35 The project's physicians were recruited by the study's principal investigator (P.H.O.), through a process of stakeholder interviews and informed consent. All 17 providers who were approached for participation agreed, representing a diverse set of specialties across medicine (eight general internists, three oncologists, two cardiologists, one hepatologist, one nephrologist, one gastroenterologist, and one pulmonologist). Patients were then recruited to the 1,200 Patients Project if they were receiving care from one of the participating physicians. Case patients were genotyped for selected markers that are associated with actionable pharmacogenomic information. The pharmacogenomic information specific to each case patient was shared with the patient's physician through an online web portal, which we refer to as the GPS. 34, 35 The GPS translated pharmacogenomic test results into clinical decisionsupport at the point-of-care. The medications included in the GPS with actionable pharmacogenomic information have been previously reported. 34 Control patients were enrolled concurrently with case patients but were not genotyped as part of the project. Additional details regarding the recruitment of case and control patients and sample size are included in the Supplementary Methods online.
Clinic assessments
Patients enrolled in the 1,200 Patients Project were given anonymous surveys to complete after clinic visits depending on certain criteria, as outlined in Supplementary Table S1 online. Research staff independent of the providers gave surveys to case and control patients (after they saw their provider) to complete before leaving the clinic. If patients were unable to complete the surveys in the clinic, they were mailed or emailed to the patients within 1 week of the patient's visit. Surveys were solicited between October 2012 and May 2015. For each clinic visit, the research team monitored whether the physician logged into the GPS and captured (based on post-visit physician documentation, click log reviews of GPS use, and independent review of the electronic medical record) whether the pharmacogenomic information in the GPS influenced a medication change decision. At each clinic visit, it was the physician's decision whether to inform the patient if the GPS was accessed and if pharmacogenomic information was used. Details about how it was formally determined whether pharmacogenomic information altered a medication decision are included in the Supplementary Methods online.
Survey instruments
The surveys contained a customized instrument for assessing five dimensions of the doctor-patient relationship, including trust, privacy, empathy, MDM, and personalized care. These dimensions were selected based on constructs suggested by a comprehensive literature review, discussion topics at several national pharmacogenomics meetings, feedback from relevant stakeholders, as well as relevance to personalized medicine and inclusion within existing doctor-patient relationship measurement tools. 36 Previous work using similar measurement tools has shown that small differences in Likert-type scores can be associated with significant changes in clinical outcomes and patient adherence. [20] [21] [22] [23] [24] [25] Each dimension consisted of one to four questions, and responses were based on a five-point Likert scale (agree strongly 5 5; agree somewhat 5 4; not sure 5 3; disagree somewhat 5 2; disagree strongly 5 1). Each dimension score was a mean of the sum of the questions in the dimension scale. In addition, the surveys asked patients to rate their current health and their overall satisfaction with their provider (see Supplementary Figure  S1 online for a copy of the full patient survey). Development and pretesting of the survey was performed with members of the University of Chicago Survey Laboratory and Center for Health and the Social Sciences, and with additional external reviewers with experience in survey methodology. Revisions were made accordingly to produce the final version of the survey that was used in this study. Additional details on the development and pretesting of the survey instruments are described in the Supplementary Methods online.
Individual surveys were included in the analysis if at least half of the questions were completed. Individual questions that were left blank or answered inappropriately (e.g., multiple responses when only one was requested) were excluded from analysis of that item. Because enrollment into the genotyped vs. nongenotyped cohort was nonrandomized, the demographics of case and control patients were compared. Results of trust and empathy scores were compared with validated trust and empathy measurement tools based on their association with certain demographic characteristics. 18, 19 A similar exercise was not performed for privacy, MDM, and personalized care, as there were no existing and validated measurement tools known to the investigators.
Statistical analysis
Trust, privacy, empathy, MDM, and personalized care dimension scores were calculated for each individual survey using the survey responses. For the primary analysis, we sought to identify whether responses varied depending on the provider's use of the GPS and the extent of such usage. Among the surveys returned by case patients, mean dimension scores were calculated for surveys associated with clinic visits in which the physician logged in to the GPS ("GPS Log In") and visits when the GPS was not utilized ("No Log In"). To learn whether dimension scores varied based on whether providers used GPS pharmacogenomic information to inform treatment decision-making, surveys associated with case patient clinic visits when a medication change was made (stopping, changing, or starting a new prescription) were identified. Mean dimension scores were calculated for surveys associated with clinic visits when the medication change was made using information in the GPS ("PGx-influenced medication change") and from visits when the GPS did not influence the medication change ("traditional medication change"). Dimension scores of each group were compared using the Mann-Whitney two-sample rank-sum test in three separate analyses (case vs. control, GPS Log In vs. No Log In, and PGx-influenced medication change vs. traditional medication change). Results are reported as mean (SD). Additionally, case patients were identified who had submitted a survey for at least one clinic visit with a PGxinfluenced medication change and at least one clinic visit with a traditional medication change. This allowed for a comparison of dimension scores within a group of patients-who were all genotyped-for whom the only detectable variable between compared visits was the provider's use of GPS to inform a medication change. Dimension scores of PGx-influenced medication change clinic visits were compared to traditional medication change visits using the Wilcoxon signed-rank test. A secondary analysis was performed in which dimension scores were compared between case and control patients. In instances when a respondent submitted multiple surveys because of having more than one clinic visit, responses were weighted so that each patient's total encounters counted as one patient.
A clinical model using logistic regression and mixed modeling was developed to evaluate factors associated with the selected dimensions and adjust for patient demographics and clustering effects of patients' physicians. Clinical and demographic characteristics included age, gender, race, education, number of medical problems, number of medications, selfreported health, extent of provider experience with the GPS, year of study, and overall satisfaction with provider. Dimension scores were dichotomized and logistic regression calculated the ORs associated with an event of interest (high score). For trust, empathy, and MDM, summed scales that averaged "agree somewhat" or less were the reference group, and sums that included any "agree strongly" were the event of interest. Personalized care was dichotomized as "agree somewhat" or "agree strongly" vs. nonagreement (reference group). Privacy was dichotomized similarly, including "not sure" in the event group. The same groups used in the MannWhitney rank-sum analyses were compared using the logistic regression. Given that multiple surveys were submitted by some patients, we performed additional modeling to further minimize clustering effects and understand whether a measurable change occurred over time. These exploratory analyses were performed using only the first surveys submitted by case and control patients, as well as using the last visit for cases and the first visit for controls. All results are presented as OR with 95% CI. Additional Supporting Information may be found in the online version of this article.
